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EXECUTIVE SUMMARY 

The walnut PMA work plan  continues  with  the  broad-based implementation project  designed  to 
encourage adoption of a reduced-risk  pest  management  program in walnuts statewide.  The  focus 
of this project is to continue  current  efforts to develop  and demonstrate reduced-risk 
management strategies on  walnuts and to improve  communication  and cooperation among 
different groups involved  in  developing  economical  reduced-risk walnut production.  The PMA 
project  has  evolved into a broader  program  than  originally  envisioned with individual researchers 
working  closely with the PMA in the area of  codling  moth  and  walnut blight. This research 
feeds  directly  into the PMA project by allowing the PMA  project to better focus on  testing  and 
demonstration  that  are  near term. Several  factors  have  increased the prospects for  development 
of reduced-risk practices for codling  moth,  which  is the primary target for  broad-spectrum 
insecticides  in walnuts. These  factors include the documentation  of resistance to the  most 
commonly  used insecticides and the  development of newer  pheromone  application technologies, 
such  as sprayable pheromone  and  puffers.  This is coupled  with the development of new, more 
selective insecticides that  can help provide  control  without  disruption of naturally  occurring 
biological control. The  codling  moth  PMA  project  in 2001 was able to successfully  demonstrate 
mating  disruption at the five sites  including the use of  Consep CM-F sprayable pheromone. 
Since  sprayable  pheromone  is  much  easier  for  walnut  growers  to  apply, this will make it easier 
for the growers to incorporate it into  their  codling  moth  control  programs. The PMA sites  were 
also  able to demonstrate the use of a new  monitoring  lure  that  catches both males  and  females 
and that is a viable monitoring  method  in  pheromone  permeated orchards. Blight  researchers 
have  developed walnut bud sampling  methods,  eradicant  sprays,  and a blight model  which the 
PMA  has  been able to field test for  growers in designated  demonstration sites, as well as  helping 
growers  learn to use the blight  model,  Xanthocast.  The PMA will continue to develop 
management  techniques  from  research  funded by the Walnut  Marketing Board using UC IPM 
monitoring  programs  refined by the  walnut  PMA, and outreach  programs  that  will  result in 
increased  adoption  of  reduced-risk  walnut  programs to slow the trend  of  increased  pesticide  use 
in walnuts. 

INTRODUCTION 

The  objectives  of the Walnut PMA continue to focus  on  standardized treatments using  reduced- 
risk  techniques with an emphasis on  economic  success for the grower. By  building  from the 
positive  responses from the first two  years, we continued to implement  reduced-risk  practices 
coupled with educational outreach. To  compliment  this  framework, there are 7 objectives: (1) 
build  upon the teamwork between  the  University of California Cooperative Extension,  BIOS, 
California DPR, University  Researchers,  Industry  leaders,  PCA’s,  and  Growers, (2) control 
codling  moth  using  reduced-risk  practices, (3) develop  reduced-risk practices to control  walnut 
blight, (4) demonstrate the feasibility of cover crops, ( 5 )  monitor  for  additional pests, (6) show 
the  economic impact of a reduced-risk  program,  and (7) show pesticide use history  in 
commercial walnuts. The PMA is a multi-faceted  program  that  encompasses  various 
technologies  in order to assist the walnut  industry to adopt  reduced-risk strategies. 
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Objective I: Continue to build  upon the Walnut Pest Management Alliance Team for 
implementation of reduced-risk strategies and extend the information to growers. 

The  Walnut PMA Management  Team is  the drive  behind  the Walnut PMA. The  Management 
Team  is responsible for directing  and  implementing  reduced-risk  strategies,  as  well as 
standardizing  treatments.  The  Team  incorporates the various  stakeholders into the  program  and 
seeks  new  ideas  constantly.  By  meeting  throughout the year to plan,  coordinate,  and  share  new 
ideas, the Management Team is  able to work effectively  and  efficiently to ensure  that the PMA 
gathers  the  most  scientifically  reliable  and  easy to interpret  results across the state.  Extending 
information is an important part of this project. Much of the information  exchange  occurs at the 
management team meetings  between the partners. This is the first step to  implementing 
successhl reduced-risk  programs. A wide  variety of information  can  be  presented  in  one  arena 
and growers and other interested  parties are able to participate  in the process. 

Objective 2: Demonstrate IPM strategies to control codling moth, Cydiapomonella. 

Five  blocks  of  early  cultivar  orchards were identified  with  cooperating growers and  farm 
advisors as codling  moth  sites from Fresno  to  Tehama County. These  early  cultivars  were 
chosen  because  they  are  varieties  known to be  highly  susceptible to codling  moth. All orchards 
were  less  than 35 feet  in  height  and  were the Vina  variety, which is known to be codling  moth 
susceptible.  Seven  treatments  consisted of Isomate  C+  alone, Isomate C+  and Trichogramma 
platneri, Isomate  C+  and  Lorsban or Confirm,  Consep’s  CM-flowable  alone,  CM-flowable  and 
Lorsban or Confirm, Lorsban or Confirm alone,  and  the  untreated  control.  The  Lorsban or 
Confirm was sprayed  depending  on the codling moth population at the site. Treatments  were 
approximately five acres,  with the exception of the  untreated  control that was approximately one 
quarter to on acre. Isomate C+ was applied  once by hand  shortly after biofix  at a rate of 400 per 
acre.  This  is  approximately 8 per tree when the orchard  is  planted  at 48 trees per  acre.  The CM- 
flowable,  a  sprayable  pheromone, was applied  at 30 grams a i  (7.5 oz  of product)  per  acre  every 
30-40 days  starting just after  biofix.  Lorsban  or  Confirm was applied  during the 1A or 2A flight 
determined by the farm advisor. T. platneri was  aerially  applied once per  week for four weeks 
during the third  generation of codling moth at  a  rate  of 200,000 per acre. The number  of 
applications were reduced  to  make the program  economic  for growers and  to  supplement  codling 
moth  control when the mating  disruption  product  begins  to  age  later  in the season.  Each  orchard 
was  monitored  with traps weekly from biofix to harvest,  and the trap  liners  were  changed as 
necessary.  Delta Traps were used and donated by TreceB along  with the Longlife L2 lure  (1X) 
and  an experimental  kairomone  lure,  temporarily  called the DA lure. Each  treatment  block 
contained three delta traps, one hung  low  and  two  hung  high  in the canopy in the center  of  each 
treatment. In each of the pheromone  treatments, the low  trap  contained the Treceo Longlife  L2 
lure,  one  high trap contained the Consep Biolure lox, and the other had  the  experimental 
kairomone (DA) lure. The 1OX Biolure  and  the  sprayable  pheromone were donated by Consep, 
Inc.  The  insecticide-only  blocks  and  the  untreated  controls were monitored  with the TreceB L2 
lure  positioned  low  and  high  as  well  as  a trap with the (DA)  lure.  This  protocol  was  followed 
because  research  has  shown that the 1 Ox lures  (loaded  with 10 times the pheromone)  are  not 
attractive  to  codling  moth  in  non-mating-disrupted  orchards.  The  lures were changed  according 
to  the  manufacturers’  instructions,  with the  L2 and DA lures  lasting  approximately 8 weeks and 
the lox lure  lasting  about 4 weeks. Five trees were selected in the center  of  each  treatment and 
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monitored  for  damage  assessment  throughout the season.  These trees were used to monitor  for 
the  overwintering generation by nut  drop,  subsequent generations were monitored by canopy 
count, and the final evaluation occurred  with a harvest  sample. 

Objective 3: Demonstrate IPM strategies to control walnut blight, Xanthomonas 
campestris. 

Four of the participating  blight  site  orchards  were  surveyed  during the winter of 2000-2001 by 
collecting  dormant  walnut  buds.  Bioassays  of  these  buds were conducted  for the presence of 
walnut  blight  bacteria  at Dr. Steve  Lindow’s  laboratory at University of California,  Berkeley  for 
the  percent  of  buds containing walnut  blight  bacteria  and the amount of bacteria  colony forming 
units  (CFU)  in the buds. 

University of California Farm Advisors  conducted  uniform  efficacy trials to evaluate  reduced- 
risk  approaches to controlling walnut  blight  at three of the four sites  surveyed. The reduced-risk 
treatments  include an eradicant  spray  containing  copper and Manex (where registered), plus the 
wetting  agent  Break-thru  applied  only  once at bud break. The PMA also tested the Xanthocast 
blight  model  developed by  UC researcher J i m  Adaskaveg  with Manex and Copper treatment 
timed  according to the model.  There were 6 treatments total: (1) eradicant  treatment  only, (2) 
eradicant treatment + grower practice, (3) grower  practice, (4) eradicant treatment + blight 
model, ( 5 )  blight  model  only,  and (6) untreated.  These treatments were followed  uniformly 
across three sites  and  each location represents a replication for data analysis. 

The  materials  used were 0.5% Break-thru by volume with the bud  break  spray, 8 pounds of fixed 
coppedacre with  each grower standard  spray  plus 58 oz. Manedacre (where registered)  at 100 
gallons  per  acre.  Break-thru  is a silicon  wetting  agent  used to help  carry the copperManex into 
the  buds. An orchard  air  blast  sprayer  applied  materials at bud-break andlor various  other  times 
during  the  spring. 

Objective 4: Demonstrate the impact of a replanted cover crop, a naturally reseeding 
cover crop, and native vegetation. 

The  cover crops evaluated in 2000 were again  evaluated  in  2001 for plant  species  and  biomass. 
The  cover crop comparison was  at the Yuba  County PMA site. The site contained  one  planted 
cover  crop treatment and a native  vegetation treatment. The  planted  cover  crop was manually 
reseeded  in the winter of 1999 and was allowed to reseed  naturally in the winter of 2000-200 I .  
The  evaluation took place in May 2001, four transects with 10 quadrats each  were  examined  in 
the  planted  cover  crop  and  also in the native  vegetation. Each quadrat was a nested  quadrat  with 
dimensions  of 0.25 rn by 0.25 m and 0.5 m by 0.5 m. A biomass sample was taken at that  time, 
as well. 

Objective 5: Monitor for additional walnut pests: mites, aphids, and walnut husk fly. 

Other  important  potentially  economically  threatening pests were monitored throughout the 
season. Pests such as mites,  aphids,  and  walnut  husk fly were treated as needed  in  some  orchards 
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Trece Pherocona unbaited  yellow traps were  used for monitoring  walnut  husk  fly, Rhagoletis 
completa. Traps were placed  high  on  the  north  side of the canopy  and  monitored  weekly  from 
July  through  harvest.  The  traps  were  baited  with  ammonium  carbonate  superchargers  and 
changed  every four weeks  or  as  necessary.  Monitoring of the walnut  husk  fly was done  in,  the 
Isomate  block, the CM-Flowable  block,  the ConfidLorsban block,  and the untreated  check. 
Flies  were  collected from the traps and  taken  back to the laboratory for hrther study.  They  were 
examined to determine  sex,  and  female  flies were fbrther  inspected  to  determine  if  they  were 
gravid.  If females with eggs  (gravid) were found,  then it was recommended that an  application 
of  malathion plus bait  be  made  within 7 to 10 days of finding gravid  females. 

Walnut  aphid, Chromaphis juglandicola, sampling  began  in  early  June.  The  treatment  blocks 
sampled  were  Isomate,  CM-Flowable, ConfirmLorsban, the grower standard,  and the untreated 
check.  Five leaflets from  each of 20 trees at were selected  at  head  height,  and the lower  side  of 
the  leaves  inspected  for  walnut  aphid  and  walnut  aphid  parasite, Trioxyspallidus. The  number 
of  walnut  aphids  and the number of aphid  mummies  were  recorded.  Samples were taken  every 
other  week  until the population  increased  and  then samples were taken weekly.  If  there was an 
average of 15 or more walnut  aphids  per  leaflet, and no  mummies,  then a treatment  was 
recommended.  If  many  mummies  were  observed,  then  parasites may control the aphid 
population. 

Dusky-veined  aphids, Callaphis juglundis, sampling  began  in  early  June.  The  treatment  blocks 
sampled were Isomate,  CM-Flowable, ConfirrnLorsban,  the grower standard,  and the untreated 
check, The  same leaf inspected  for  walnut  aphid was used  to  determine  dusky-veined  aphid 
populations.  Dusky-veined  aphid  populations were determined by counting  colonies on a 
presence/absence  scale. A colony  consists of more than 5 aphids  (nymphs or adults)  on a leaflet. 
If 10% or more of  the leaflets  have  dusky-veined  aphid  colonies,  then a treatment  should be 
considered  for that block.  Before  treating,  predators  were  noted  in  order  to  ensure a treatment 
would  be  necessary. 

Pacific  mite, Tetranychus pacificus, two-spotted  mite, Tetranychus  urticae, and European red 
mite, Panonychus ulmi, sampling  began  in  June  and  continued  one  per  week  until a treatment 
decision  was  made.  After a treatment  decision was made,  sampling  continued  every  other  week. 
The  treatment  blocks  sampled  were  Isomate,  CM-Flowable,  Confirm/Lorsban, the grower 
standard,  and the untreated  check.  In  each  treatment, 5 trees were selected,  and 5 leaflets  were 
picked  low  in  the  canopy  and 5 leaflets  were  picked  high  in the canopy.  The  numbers of leaflets 
with  mites were recorded  on a presence/absence  basis.  Mite  predators  such as the western 
predatory  mite, Typhlodromus  occidentalis, and six-spotted  thrips were recorded. If predaceous 
mites  or  six-spotted  thrips are present on at  least  half of  the leaflets  that  have  mites,  then  natural 
enemies  will  control the population. If mite populations do not  build  up  by the middle  of 
August,  then a treatment may not  be  warranted. The treatment  thresholds for mites  are: 

If an  organophosphate or pyrethroid  will  be  applied  and  no  predators  are  present,  then  spray 

If  an organophosphate or pyrethroid  will  be  applied  and  predators are present on 10% 
at 10% infested  leaflets. 

infested  leaflets,  then  spray at 20% infested  leaflets. 
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If no organophosphate or pyrethroid  will  be  applied  and  no predators are present,  then  spray 

If  no organophosphate or pyrethroid  will  be  applied  and predators are present  at 20% - 25%, 
at 30% - 40% infested leaflets. 

then  spray at 40% - 50% infested leaflets. 

Objective 6: Assess the economic impact of a reduced-risk program as compared to 
conventional practices. 

Accurate  economic data was collected  on  all  materials  evaluated,  as  well as whatever the grower 
used to  control  codling  moth.  Materials, rates of  sprays,  number of applications,  and  application 
costs were recorded.  Many of these  reduced-risk  materials are not  used  as  readily as 
conventional  materials so at this  time,  the  cost of reduced-risk  materials can be  higher  than  they 
may  be in the future. However,  recording the costs gives us insight into total and  comparative 
costs  until products become  more  widely used and as application  methods become refined. 

Objective 7: Record pesticide use in commercial walnuts over  a 10-year-time period. 

Data  was  compiled  using the California Agricultural Statistical  Service, Pesticide Use Reports 
from  Department of Pesticide Regulation,  and  University of California IPM web site, This 
information is important in  order  to  recognize pesticide use trends and can be  used to determine 
how  proactive growers can  be  in  utilizing such reduced risk alternatives as Bacillus thuringiensis 
and tefenobucide. 

RESULTS 

Objective 1. Continue to  build  upon the Walnut Pest Management  Alliance Team for 
implementation of reduced-risk strategies and extend the information to growers. 

The  Walnut  Pest Management Alliance Team has been proactive  in implementing reduced-risk 
practices  and  keeping the information  moving fkom farm  advisors, to field scouts, and to the end 
users  including growers, PCAs,  and BIOS projects. Continuing to publicize the success of 
reduced-risk  practices  is the foundation for it to become  more  widely used, The  PMA 
Management  Team  continues to drive the implementation and research  required for adoption  of 
these  new practices. The Walnut  Pest Management Alliance Management Team  met  January 
25,  April 6,  September  28, and November 2 of 2001 to develop  monitoring  protocols,  review 
data  collected,  plan  educational  programs,  and to share ideas for the next season. 

Field  meetings and workshops are  some of the ways  information is extended to growers, 
cooperators, and interested allied  industry. There have been four field  meetings  sponsored by the 
walnut  PMA  in  2001;  one in the southern  San Joaquin Valley, one in the northern  San  Joaquin 
Valley,  and  one in Butte County to demonstrate  and  show growers how to apply  pheromone and 
how  to  use the new  bisexual  lure  both  in conventional and  mating  disruption settings. The  fourth 
meeting was held at the Yuba  site,  and  focused on cover crops. In  addition,  an  instructional 
workshop  about the walnut  blight model, Xanthocast, was held in Yuba City. The PMA was a 
co-sponsor  with  CAFF  of the codling  moth  symposium,  held March 23, 200 1. These meetings 
are  attended by all of the partners  including grower cooperators, walnut marketing  board 
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research  committee  members,  PCA’s, BIOS representatives,  and the local  Diamond  Walnut  field 
representative.  The  results of this  year’s  fieldwork  were  reported  at the 34“d  Annual  Walnut 
Research  Conference  in  January  2002. An Update on Walnut  PMA was presented  at  three 
walnut  commodity  meetings  sponsored by farm  advisors  in Tehama County, Butte County, and 
Tulare  County,  all  held  in  February  2001.  Results from the Walnut PMA including an overview 
of  alternative codling moth  methods  were  discussed at a  CAFF/BIOS meeting in March 200 1. In 
all,  information on the Walnut PMA was  presented to 1321  clientele  this  year. 

Results  from the 2001 season were reported in the WaZnut Research Reports, 2001, “Walnut  Pest 
Management  Alliance  2001:  Year 3 Update”.  This  report  is  published  and  made  available to all 
walnut  growers.  Articles were written  about the Walnut PMA in the California  Walnut 
Commission’s newsletters. Specifically, “Walnut Pest  Management  Alliance  Concludes  Year  2 
with  Positive  Results”, in the February  edition,  “Reduced  Risk  Orchard  Management  Package 
Emerging  from PMA Trials”  in the June  edition,  and  “Walnut Pest Management  Alliance  Project 
Nearing  Completion  of  Another  Productive  Year” in the November 2001 edition.  These 
newsletters  were  sent  to 5500 walnut  growers  and  handlers. Janine Hasey  and  Terry  Prichard 
have  recently written a  handout on covercrops  in  walnuts  that  can  be  used  at  outreach  programs. 
In  addition,  this  year the “Walnut PMA  Web  site”  was  created  with the help of CAFF.  It is 
linked  directly,  and  can be accessed from the California  Walnut Commission web  site, 
http://www.walnut,org. The site includes  background,  news  and  information  about the project, 
and  current  research  projects, as well  as  links  to  other  related  sites. 

Objective 2. Demonstrate IPM strategies to control codling moth, Cydiapomonellu. 

Nut drop  and  canopy  counts  are  tools  to aid in  determining  damage  and  levels  after  each 
respective  generation, and the canopy  counts  have  been  good indicators of damage  at  harvest. 
Harvest  damage is used to determine  how  well  each  treatment worked. The data  from the Fresno 
site  is  reported,  but was not  used  in  the  statistical  calculations since there was no codling  moth 
damage  across treatments. Results  are  figured by how well  each  treatment  controlled  damage. 
Table 2.1 shows the average  percent  damage by treatment for each site and  each  treatment. 
Figure 2.1 depicts the average  percent  damage at harvest per treatment. All treatments  are 
significantly  different  from  the  check  at  the 5% level. 
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Table 2.1. Damage at Harvest in each  orchard and  each treatment in the Wa 
Treatment I Butte I Yuba* I Teharna I Fresno I San 

E 

Trichogramma 
platneri 
Isomate + Confirm 0.00 2.00 0.00 0.00 0.9 

I 

1 

CM-Flowable  only 0.40 0.80 0.00 0.00 0.0 

CM-Flowable + 0.20 0.20 0.00 0.00 1.2 
Confirm 
Confirm 0.00 1 .oo 0.00 0.00 0.7 

Untreated  Check  2.80 0.40 1.33 0.00 4.0 

'Used  Lorsban  instead of Confirm 

h u t  PMA 200 1. 
Average I St. - 

Dev. 
0.6 1 .o 

0.2 0.3 

0.6 0.9 

0.2 0.4 

2.0 

0.0 

Fig. 2.1 Walnut PMA 2001 
CM Damage at Harvest 

Monitoring  techniques such as  nut  drop  and  canopy counts are tools used to determine  damage 
levels  at the end of each generation  leading to harvest.  Nut drop data  is  an  analysis of the 
amount  of  damage  from the first generation  of  codling moth. Correlations  were  calculated for 
each of these monitoring  techniques to harvest  damage  in  order to determine if  harvest  damage 
can  be predicted from earlier generations. Data collected from all the treatments was  used.  Each 
orchard  monitored the codling  moth  infested  walnuts that dropped off the tree in the 
overwintering generation or first flight. In each  treatment, five trees were selected  in the center 
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of the  block  and  marked  for  use  over the entire season. Weekly, the walnuts under  each of these 
five trees were inspected  for  codling  moth  damage.  The  number of infested walnuts per tree 
from the overwintering generation are graphed against the  final damage  at harvest,  resulting  in a 
correlation of R2=0.45, (Fig. 2.2). R2=0.45 is  moderately correlated, and shows  that 67% of the 
harvest  damage  could be accurately  predicted  using nutdrop. 

Fig. 2.2 Nut Drop X Harvest Damage 
Walnut PMA 2001 

Iy = 0.0973~ - 0.05551 

I Average Nut drop per Tree 

Canopy counts were conducted in  all  six  walnut PMA orchards using the same five trees chosen 
for nut drop. At the end of the overwintering  generation, walnuts in the tree were inspected  for 
codling  moth  damage.  At  each  tree, 50 walnuts were randomly inspected low in the canopy and 
50 walnuts were randomly  inspected  high in the canopy  using  orchard  ladders  for a total of 100 
walnuts  per tree, 500 walnuts  per treatment. The  correlation  between the first canopy count and 
harvest  damage  is R2=0.25, (Fig.2.3), which  is not well correlated, because the damaged  nuts 
dropped  and were no longer in the canopy. 

Fig. 2.3  Canopy  Count  1 X Harvest Damage 
Walnut PMA 2001 

Iy = 1.2678~ + 0.2242 

0.00 0.50 1 .oo 1.50 

Percent  Damage 
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Canopy counts were conducted  again at the end of the second  codling  moth  generation,  Canopy 
Count 2. They were conducted  in the same  manner,  inspecting  walnuts low in the canopy  and 
high  in the canopy,  using the same trees as for nut  drop and the first canopy counts. The 
correlation tiom the second  canopy counts to the damage  at  harvest are noted  below in Figure 
2.4. The correlation  calculated  for the second  canopy  count to harvest  damage  has  increased 
(Rz=0.46) from the first canopy  count  and  is a much  better estimate of damage at  harvest. 

Fiq. 2.4 Canopy  Count 2 X Harvest Damage 

R2 = 0.4627 

0.0 2.0 4.0 6.0 8.0 

Percent  Damage 

The  monitoring tools of nut  drop and canopy  counts  provide  insight  as  to  what is occurring in the 
orchard  at  that  end of the generation  and  can  be  used to predict of damage at  harvest  and  the 
need for treatment in the next  generation. The nut  drop  is a reliable  population predictor in warm 
years when the codling  moth  population drops from the tree and in cool  years the first  canopy 
count  is the most reliable predictor of fbture damage. 

Objective 3: Demonstrate IPM strategies to control walnut  blight, Xanthomonas campestris. 

Each  orchard  surveyed in the winter of 2000-2001 had  some  level of inoculum, as shown in 
Table 3.1 below.  Although  all the sites  had  inoculum  present, the growing season of 2001 had 
environmental  conditions  that were not  very  conducive to walnut  blight  infection,  resulting  in 
very little blight  pressure  in the trials. 

Table 3.1. Bioassay results from  dormant  walnut  buds  Walnut PMA 200 I .  

I I 

Yuba 22% 0.71 

San Joaquin 

3% 0.14 Fresno 

10% 0.3 1 
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The Xanthocast walnut blight model’s prediction of disease pressure (“blight index”) was  made 
available for no cost on the website www.Fieldwise.com. The blight index was checked daily 
for  spray recommendations by researchers. This information was passed to the cooperating 
growers who treated the corresponding blocks as indicated by the model. These blight indices 
have decreased in  the years with less rainfall. 

Blight surveys were conducted in the three participating orchards on June 1 1, 2001 (The Fresno 
site was  no longer participating at this time). One thousand nuts per treatment were visually 
inspected for symptoms  of blight infection in the canopy. The results from the various 
treatments can  be seen in Table 3.2. The values are expressed in percent walnut blight. With 
very little walnut blight present at  any location, few conclusions can be  drawn from this year’s 
trial. There was  no indication of a single best treatment program. To adequately evaluate these 
treatments, more severe walnut blight conditions need to occur and we need to have more sites. 

Table 3.2. Percent walnut blight Walnut PMA 2001 

Treatment Timing: Butte San Y uba Mean * 
Joaquin 

Bud  Break  Only 

Bud Break + 
3.49 1.8 5.3 3.37 

4.52  1.07 11.2 1.3 

Xanthocast Model 

Xanthocast  Model  Only 

4.23 Bud Break + Grower 

2.74 4.22 0 4 

5.34 0.08 11.7 

Standard 

Grower  Standard 

Untreated Control 

1.96 2.9 2.5  0.49 

12.99 9.3 29 0.67 

*No significant differences at the 5% level. 

Objective 4. Demonstrate the impact of a replanted cover crop, a naturally reseeding cover 
crop,  and native vegetation. 

The species present at the site are summarized in Table 4.1 
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Table 4.1. Plant species present  at the Yuba  County  Site 

t wild oats ww 
Plant  category: F = forage, WW= fall or winter  weed, SW = spring or summer weed. 

Objective 5. Monitor for additional walnut pests: mites, aphids, and walnut husk fly. 

Walnut Husk Fly 
Three of the six  statewide  orchards were monitored for walnut  husk fly. Walnut  husk fly 
monitoring  occurred in Yuba,  Butte, and Tehama counties.  Traps were placed  in  early  July  only 
in those orchards with a known  population  or a history of walnut husk fly. Two mated  females 
were  found  at the Yuba site on  August 1, the entire  orchard  was treated with Malathion plus  bait 
on  August 2. None of the other  sites were treated for walnut  husk fly. 

Aphids 
Starting  on 6/5,  aphids were monitored  every  other  week.  Walnut  aphid mummies were  almost 
always present with their numbers  usually  more than double  that of the live  walnut  aphids.  This 
shows  that the aphid  parasites were controlling the populations.  Dusky-veined  aphid  colonies 
were  rarely seen. No orchard  required a specific  aphid  treatment 
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Webspinning  Mites,  European  Red  Mites. and Western Predatoq Mite 
Webspinning, European red,  and  western  predatory  mites were monitored  in  four of the Walnut 
PMA orchards. Other  predators were recorded as well, such as  six-spotted  thrips.  Mite 
monitoring  began in all orchards in June.  Monitoring  occurred  every other week in most 
instances. Populations of webspinning  and  predatory  mites were recorded as present or absent 
on leaves.  Treatment  decisions  were  based on the percentage of leaves infested. The  numbers 
mentioned  below are the percentage  of  mite  infested  leaflets  in the leaf sample taken. Fresno 
County  sprayed  a  total  orchard  application of a  miticide to control  the  population  even though 
threshold  levels were not  reached.  The  Yuba  County  site  reached  as  high  as 80% of  leaves 
sampled  having  mites,  this was in the grower standard  block. The Lorsban  only  block  had 72% 
of  leaves  with  mites. The grower applied  a  miticide  to the entire orchard  at the beginning of 
August. Butte County  reached  threshold  levels  in the Confirm  only  treatment (82%) and in the 
grower  standard  block  (74%), but the numbers  of  predators  increased  weekly, and the grower 
decided  not  to spray, Tehama  County  did not apply  any miticide treatment,  even  though the 
Isomate  block  had  mites on 94% of the leaves  sampled,  and the Isomate + Confirm  block had 
mites  on 100% of the leaves. 

Objective 6. Assess the economic impact of a reduced-risk farming program as compared 
to conventional practices. 

For each of the seven  orchards,  the  reduced  risk  treatment costs were the same.  The  treatments 
were:  Isomate C+ alone, Isomate C+  and T. platneri, and  Isomate  C+  and LorsbdConfirm, CM- 
flowable  alone,  CM-Flowable  and ConfirmLorsban, and  Confirm or Lorsban  alone.  The 
Isomate  C+  is  a  costly product and  difficult to apply,  but  it  is  applied  only  once,  at the beginning 
of  the  season. The Isomate C+  is  applied  at  a rate of 400 ties per  acre,  approximately  eight  ties 
per tree. Application of the Isomate C+ is tedious and labor intensive,  requiring the use of 
pruning towers in order to  hang  the  product  high  in the canopy. The most  experienced  orchard, 
Yuba  County,  applied 15 acres  of  Isomate C+ with  three workers in 10 hours.  Therefore,  to 
apply Isomate C+  to  one acre  would  require one person 2 hours. The treatment  consisting of the 
Isomate C+ and Trichogramma consisted  of four aerial  applications  of Trichogramma. Of the 
five  sites,  four of them  applied the sprayable  pheromone,  CM-Flowable, four times,  and  one  site 
applied  it  five  times.  Table 6.1 reflects  the  more  common  usage,  four  sprays.  The  CM-F was 
applied  at  intervals  ranging  from 21 days  to 55 days  with the average  application  interval  being 
33 days. The treatment  consisting of Isomate C+ and  Lorsban or Confirm  consisted  of one or 
two  sprays of the appropriate  material. 
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Table 6.1. Costs  per acre for materials  used  in the Walnut PMA 2001 
Materials Costlacre Rates 
Isomate C+ 

Malathion @ 2 quartdacre 

The  cost of some  mating  disruption  products  may  change as the products become  more  widely 
used. In addition to the costs  for  materials, there are the costs for the equipment  used in the 
applications and the cost of skilled  labor.  The  equipment costs are listed  below  in  Table 6.2. 
The  hourly  pay for skilled  labor to use the pruning towers or the sprayer is $9 per hour.  With the 
addition of payroll  taxes  and  insurance, the cost to the grower is $12.06 per hour. These costs 
were  all taken from  “UC  Extension  Sample  Costs to Establish a Walnut  Orchard  and Produce 
Walnuts, 2002”. Russ Stocker provided the cost  of the airplane  application. 

Table 6.2. Costs  per  acre  for  equipment & labor 

There  were a wide variety of grower standard treatments. Not all the sites included a grower 
standard  comparison treatment. Table 6.3 shows  each grower standard costs and the average  of 
the  four  sites  that  had as grower standard  block. For comparison,  the  2002  UC  Cost  Study for 
walnuts  lists  the costs for materials  for  insect  control at $87 per acre, 

Table 6.3. Grower  Standard costs including  materials, labor and  equipment for the Walnut PMA 
2001. 

Site CostslAcre 
~. ~~ 

San  Joaquin 
$157.00 Yuba 
$169.00 

Average (of PMA sites) $121.88 
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The total costs for all  reduced-risk  treatments  are  presented in Table 6.4 below.  These  figures 
include ALL costs, including  materials,  labor and equipment. The  Confirm  only  treatment  was 
not  included  because it was a partition treatment and not  designed to provide  season  long  codling 
moth  control. 

Table 6.4. Total costs of  all treatments 

Reduced Risk Treatment Total Cost 1 
Isomate I $ 132 

Isomate + Tichogramma 

Isomate + Confrm 

CM-Flowable $304 
I 

CM-Flowable + Confirm 1 $342 

The cost of  the  Isomate C+ only  treatment  is  comparable to the average  cost  of  the grower 
standard. In the taller tree varieties and large blocks,  it is not practical  because of the length of 
time it takes to  apply the material  and the number of pruning towers available to growers.  It is 
critical to the success of mating  disruption that the material is quickly  applied at first moth. 
However, it can  be  successful on small acreages and in younger trees. Growers  that  meet  these 
criteria are starting to use  Isomate C+. Now we need  to  develop  an economic mating-disruption 
program  for the taller trees and  larger  blocks. 

Objective 7. Record pesticide use in commercial walnuts  over a 10-year-time period. 

The  results  presented in this section  were  acquired from the web sites of the California 
Agricultural  Statistical Service, ,ww.w,.n.a~s.us.d.a~.go.v/~a, and the California  Department of 
Pesticide Regulation Pesticide use Reports WWW.cdpr.ca.~_ov/docs/pur. Walnut  acreage  has 
fluctuated  over the last  eleven  years,  resulting in a slow  but  steady increase. Figure 7.1 shows 
the  total  planted acres. Due to the fluctuation in  the  number of acres, organophosphate, 
pyrethroid, and Bacillus thuringiensis applications to California walnuts are summarized  here  as 
pounds  per acre. 
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Pyrethroid 
Esfenvalerate  and  permethrin  were  the  materials  used in this section. Statewide  applications  are 
shown  in Figure 7.3. The  months of application are broader when using pyrethroids. For 
organophosphates, the months of application were clearly  defined,  however  pyrethroids  are  used 
more  consistently throughout the growing  season.  Beginning in April  and ending in September, 
pyrethroids are applied. 

Fin. 7.3 Pyrethroids  Applied to California  Walnuts 
1990-2000 

1990 1991 1992  1993  1994  1995  1996  1997  1998  1999 2000 

Bacillus  thurinniensis(Bt1 
In the Early  1990s, there was  very  little use of Bt. In  1994, there was a large increase  in  pounds 
applied  per  acre. Since then, Bt use  seems to rise  and  fall  in  alternating  years,  but  without 
reaching the peak usage of  1994  (Figure  7.4). The peak months of application are April,  May, 
June,  July,  and August. These  applications  can  be  made for codling  moth or red-humped 
caterpillar. 

I 
- 

Fiq. 7.4 Bt Applied to California  Walnuts 
1990-2000 

u.uuv 1 I I I I 

1990  1991  1992  1993  1994  1995  1996  1997  1998  1999  2000 
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DISCUSSION 

The  walnut  PMA  has  maintained a strong  alliance  between the industry,  UC  researchers, UC 
farm  advisors, BIOS partners,  cooperators, and PCAs. Now that the alliance  has  developed 
reduced-risk practices that can  be  demonstrated, we plan  to strengthen our  relationships  with 
growers through more  outreach.  The  alliance  has  been instrumental in serving  as a 
communication  body  between  all groups interested in reducing the reliance of pesticides  in 
walnuts. It has  helped direct and attract  research  funded by the Walnut Marketing  Board  that  is 
directly  relevant  to  the  needs  of  developing  economic  reduced-risk practices for growers.  The 
farm  advisors  and  BIOS  project  managers  have  been able to participate and keep  abreast  of  the 
reduced-risk  practices which they  can  quickly  extend to their local BIOS and  extension 
programs. 

The  walnut PMA outreach  program  includes  publishing reports in the Walnut  Research  Reports - 
2001, the Walnut PMA  newsletter  published  three  times  in 2001, and setting  up the walnut  PMA 
web site. The  walnut PMA newsletter is sent to all 5500 walnut growers through the walnut 
handlers. The Walnut  Research Reports - 2001 is  distributed to growers on request. The  results 
of the Walnut PMA demonstrations are presented at the farm  advisors’  commodity  meetings, 
which  were  well  attended,  and the information on the emerging technology  for  pheromone 
application  was  well received. The PMA  has  been  able to generate interest  in  using  this 
technology.  Information  generated  from the walnut  PMA  has  been in trade journals. 

At the November 8, 2001 field meeting  in Butte County,  attendees were asked  to  complete an 
evaluation.  Although the event  attracted  almost  100  people, we received  only 16 completed 
evaluations. More than  half of the respondents  had  heard about the meeting  through a farm 
advisor,  with % of them  saying the information  provided  at the meeting  would be useful  in  their 
own  orchards. More than ?4 of those who  responded  felt that the topics had  enough  time  for 
discussion,  and that there was enough  hands-on  participation.  Of the 16 survey  participants, 10 
said  they  would  probably use a pheromone-based  mating  disruption product in the 2002  growing 
season, with half  of those planning on using Isomate twist-ties,  and  the  other  half  leaning 
towards the sprayable  formulation. 

The  codling  moth  control  component was successful  with the easier-to-apply  CM-Flowable 
making  pheromone  mating  disruption  more  promising as an economically feasible option  for 
walnut growers. To a large  extent,  codling  moth  can be controlled using pheromone,  however, 
supplemental  insecticides  must  still  be  used to bring  down a very high population.  However, 
long-term effects of a pheromone  alone  treatment  have  not  been  researched and results should  be 
viewed with discretion.  All treatment blocks  except the untreated controls were under 2.5% 
codling  moth  damage at harvest, and  many blocks  had zero damage.  All of the treatments  were 
significantly  different  from the untreated  control at the 5% level. Over the three-year  period,  the 
walnut  PMA  has  also  been able to validate a monitoring system for codling  moth  evaluation 
including  nut  drop,  canopy  counts,  and a harvest  sample. This technique will  help  growers 
decide when to supplement the mating  disruption.  The PMA has validated a trapping  program 
for  evaluating  pheromone conhsion using 1X and 10 X lures.  The DA lures will be 
commercially  available  and the walnut PMA will  be able to  show growers how to use  them  to 
evaluate the efficacy of pheromone  confusion.  The PMA has demonstrated that hand  applied 
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pheromone dispensers can be  used  alone in low  codling  moth  population,  supplemented  with 
Confirm in medium  populations  and  Lorsban in  high  population or unknown populations for the 
first  year  of  using pheromone for  codling  moth  control. 

The  blight  demonstration  program  has  moved  along faster than originally  planned with the 
Xanthocast  Model becoming available to Sacramento  Valley growers through Fieldwise.com 
hnded by Griffin LLC.  The walnut  PMA  held three training sessions on using the model  to 
make decisions and how to use the Internet.  The training was for the management  team, 
Sutter/Yuba  meeting  and  at a spr ig  field  meeting. As the walnut  PMA trains growers on using 
XANTHOCAST,  they are also validating the model  at  each of the blight  demonstration  sites 
statewide.  In 2000, it had  only  been  validated at one site in Tehama County. In 2001, the PMA 
had three  uniform walnut blight trials across  the state to evaluate it  and to evaluate  an  early 
eradicant  treatment  developed by Dr. Lindow. The  low incidence of  rainfall  resulted  in  low 
walnut  blight  damage  with no significant  differences  between treatments. Numerically, the best 
treatment was the eradicant plus grower standard  practice treatment at 2% blight. The  poorest 
treatment  was the untreated  at 13% blight. In the Farmington  demonstration, the treatment based 
on the  model was able to save  one  spray  with no increase  in blight. Results look promising  for 
growers to have a tool to help  them  reduce the number of applications for blight control. 

One  covercrop  trial continues in Yuba  County in 2001. A field  meeting was held which 25 
people attended. Results  have  shown  that  planting a winter annual  self reseeding plot  helped 
reduce  winter  weed  problems,  other  trials  have  shown  that  it  has  increased water infiltration and 
decreased run-off. A fact  sheet  from  the  walnut PMA will  be  developed on using covercrops 
that  can  be  handed out at  meetings and  posted on the walnut PMA web site. 

SUMMARY  AND  CONCLUSIONS 

The  objectives  of the Walnut Pest Management Alliance are to comply with the FQPA 
regulations  set in 1996 that may severely  limit or ban  traditional  chemicals  used to control  pests 
in commercial walnuts. The Walnut  PMA  made great strides  in its third  year. By working  with 
proactive walnut growers, the PMA has  earned the trust of the grower/cooperator. By earning 
this  trust, t h s  research  can  occur in commercial  orchards.  Trust  is important in building a 
positive  relationship  with growers so they  will allow an  unsprayed  control  treatment in their 
commercial crops. 

Obstacles  within the PMA project  are: 

Mating disruption as a means of control  requires  labor intensive monitoring. . Reduced  risk  required  more  intensive  monitoring  for  all  primary  and  secondary pests. 
The  weather did not  provide the correct  environment to adequately  examine  walnut  blight 
control. 

The  Walnut  PMA  benefits  the  walnut  industry, the University, the walnut  grower, and the 
environment.  Through this program, we built  cooperation among groups involved. We are 
educating growers and PCAs about  reduced-risk  practices, application techniques,  and  we  have 
tracked  economic data relating  to  conventional versus reduced-risk  practices. We have  begun  to 
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see a decrease in broad-spectrum  insecticides from both organophosphates and pyrethroids. 
Much of this decrease can  be  attributed to better monitoring  that  has  been  promoted by the 
walnut  PMA. However, we would  like  to see a greater decrease  with better adoption of 
pheromone confusion for codling  moth  control  in walnuts. 

Growers  have  been eager to learn at the field meetings and have  turned out in great numbers. 
The  field  meetings provide useful  information regarding farming issues. Growers  have 
responded  positively to the single field  meeting. 

Thus  far, the Walnut PMA has  formed  partnerships  with growers, industry  and  activist groups 
promoting pesticide reduction who  are  proactive  and interested in reduced-risk  farming practices. 
We  have shown that damage  levels  are  acceptable with implementing a reduced  risk  program on 
a small  but growing amount of acreage  in  different walnut growing regions. 

One  of the most significant accomplishments of the walnut PMA is the strength of the 
management  team  and its ability to maintain these partnerships that are  essential to the eventual 
success of reducing pesticides on  walnuts.  The  walnut PMA has  been  able to attract additional 
researchers to the project since its inception.  These  include Dr. Steve Welter and  Dr. Doug 
Light.  The  management  team  has  attracted  several  parallel  projects,  which  will greatly enhance 
the  adoption  of pheromone mating  confusion in walnuts. One  project  is  supported by the  Center 
for  Agricultural Partnerships and  will  have  parallel demonstration projects  statewide in the  same 
growing  regions  and  will  pay PCAs to conduct the demonstration  and the monitoring.  This  will 
be  an important  parallel  project  for  including the PCAs,  who  have  considerable  influence on the 
ultimate  user and  can  help  ensure  adoption of pheromone  mating conhsion with  successful 
demonstrations. At the same  time,  they  will  be  learning  how to monitor the effectiveness of 
mating  disruption so that growers do  not  have failures. 

Parallel projects and  new partners: 
Pat  Weddle, Center for Ag  Partnerships 
Fred  Thomas, PCA 
L. Duane  Lindsey,  Walnut  Marketing  Board 
Tom  Larsen, Suterra 
Justin  Hill, Suterra 
Carla  Thomas, Fieldwise.com 
Joe  Schenone, Western Farm Service 
Scott  Lingren, Trece 

The  walnut PMA has  been able to  reach  their goals of  incrementally  demonstrating a successful 
mating  disruption  program  and to see  emerging application technologies  become  commercially 
available  that  will  be  much easier for  walnut growers to use.  The  next  phase of demonstration  is 
to  develop  more information on  using  these sprayable pheromones  economically. We have also 
been  able to develop effective monitoring  tools  and to work  with  researchers  to  learn how to 
effectively use the kairomone lure,  which  will  be  commercially available in 2002. Overall, the 
Walnut PMA has  been successful in  showing the potential for  reduced-risk  farming  and  serving 
as the catalyst  for  expanded  efforts  now  underway to demonstrate  and  encourage  adoption  of 
reduced-risk pest management strategies  on walnuts. 
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Project Summary Form 2001 

1) Proposal  Title 
A Reduced-Risk Pest Management Program for Walnuts 
2) Principal  Investigator 
Dennis B a h t ,  Walnut Marketing Board 
3) Alternative  Practices 
Pheromone mating disprution to control codling moth, vegetation management (i.e. cover crops) 
to suppress winter weeds, prevent erosion, prevent pesticide runoff, improve water infiltration, 
and increase biodiversity. Disease forecasting and other IPM strategies to control walnut blight. 
4) Summary of Project Successes: 
Mating disruption materials have been  shown to provide effective control of codling moth 
statewide, including the newer sprayable formulation. Replicated treatments statewide allow 
statistical analysis of results. PMA has built a positive relationship with growers who  allowed 
unsprayed controls in their commercial orchards. Research has developed and demonstrated a 
walnut blight forecast model. 
5)  Number of Participating Growers: 9 
6 )  Total  Acreage  in  Project: 134 
7) Project  Acreage Under  Reduced Risk 101 
8) Total  Acres of Project Crop: 8000 
9) Non-Project  Reduced  Risk Acres: 0 
10) Number of Participating PCAs: 9 
11) Cost Assessment: Total costs: (includes material, equipment and labor) 

Reduced Risk Treatment  Total  Cost  Grower  Standard  Total Cost r > Isomate $74 
Isomate + Tichogramma 

$121 Average $342 CM-Flowable + Confirm 
$ 169 San Joaquin $304 CM-Flowable 
$84  Fresno $ 170 Isomate + Confirm 
$ 157 Yuba $212 

12) Number of Field Days: 4 
13) Attendance at  Field Days: 190 
14) Number of Workshops & Meetings: 9 
15) Workshop  Attendance: 1321 
16) Number of Newsletters: 3 
17) Number of Articles: 4 
18) Number of Presentations: 6 
19) Other  Outreach Activities: 5 
BIOS, CSU  Chico, Ag Partnership Conference, Walnut Research Conference, and Pomology 
Extension Continuing Conference 

FOR OFFICIAL USE ONLY Contract Number Project ID 
DPR ID# Contract Manager 25th June 2oof Version 
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APPENDIX A 

WALNUT PMA MANAGEMENT  TEAM  MEETING  AGENDAS FROM 
DECEMBER 1,2000, APRIL 6, SEPTEMBER 28, AND  NOVEMBER 2,2001. 



Walnut PMA 
December 1,2000 

UCCE Office, Stockton, CA 
9AM - 2PM 

CodlingMoth 

Summary of Codling Moth Treatments at PMA Sites (20 minutes) - Carolyn Pickel 
9AM-11AM 

Research Result S,ummaries  and How it effects the 2001 PMA  Treatments  (15  minutes  each) 
Pheromone Codhion Research - Steve Welter 
DA Lure Research Summaries - Doug Light 
IGRs Research - Bob Van Steenwyk 
Biocontrol and Varietal Research Results - Nick Mills 

Develop Plan  for 2001 Codling Moth Treatments (30 minutes) - Steve  Welter 

Walnut BliPht 
11:15 -Noon 

Summary of 2000 Blight Treatments - Bill  Olson  and Rick Buchner 

Blight  Plan for 2001 PMA Sites - Bill  Olson and Rick Buchner 

LUNCH Noon - 12:30 

Cover Crous, Nutrient Cycling and Orchard Floor Management 

Review the PMA program (45 minutes) - Terry Prichard, Joe Grant,  and  Molly  Espley 

Walnut IPM Continuum 

Review the IPM practices for the Smith Lever Survey on the Walnut IPM Continuum (30 
minutes) - Carolyn Pickel 



htroducti .on 

WALNUT PMA AGENDA 

APRIL 6,2001 
9:30 AM to 1:30 PM 

Pesticide Use Reports: Measure of Impact  -Carolyn  Pickel 

Codling Moth Update - Carolyn  Pickel and Steve  Welter 
Blight  Update - Bill Olson and Rick Bucher 
Cover crop  Update - Terry =chard 
Secondary Pest  Sampling  Update - Carolyn  Pickel 

Outreach  program - Carolyn 
Newsletters - Molly 
Internet(Walnut  Marketing  Board) - Molly 
Field  Meeting  -Molly 
Better  Communication  Through  the Internet - Carolyn and Joyce Stsand 

Coordinate  Publication efforts - Carolyn 



AGENDA 
Walnut PMA Meeting 

09/28/01 

Introductions 

Review  Walnut PMA Goals - Carolyn Pickel and Dave  Ramos 

DPR Recommendations for Work Plans - Bob Elliot 
Measures of Success 

Develop Work Plan for PMA 

e Codling Moth -Steve Welter and Carolyn Pickel 
o Short Review of 2001 results 
o Applied Research Sites 
o Demonstration Sites - 
o Outreach  Plans 

Blight - Bill Olson and Rick Buchner 
o Short Review of 2001 results 
o Applied Research  Sites 
o Demonstration Sites - 
o Outreach  Plans 

e Cover crops - Terry Priaard, Janine Hasey and J Q ~  Grant 
o Short Review of 2001 results 
o Demonstration  Sites 
o Outreach Plans 

View  Codling  moth  trap  data  on  the  web. 

http://www.ipm.ucdavis.edu/PM/ 
member  name:  WCMmem 
password  name:  Memvina 

http://www.ipm.ucdavis.edu/PM


Walnut PMA Meeting 
Review Data 2001 

1Y2/01 

Objectives - Carolyn  Pickel 

1) Do we have enough data to say sprayable  pheromone works for CM in  walnuts? 
2) Review  Welter’s  research 
3) How to use  the DA lures to evaluate  mating  disruption? 
4) Develop a plan to analyze DA data 
5 )  Review Blight Data 

Walnut  Blight  Data - Bill  Olson 

Codling  Moth  Data  from PMA - Carolyn Pickel 

Pheromone  Research  Data - Steve  Welter 

DA  Lure. data - Doug  Light 

1) How does using DA lures help  us  time  sprays 
2) How can DA lures be used in detenining  if mating disruption is worklng 
3) How does DA lures relate to damage  levels in a block 
4) Is male  emefgence delayed in a mating  disruption Mock as monitored by DA lures. In the 
blocks I have been watching I notice  that  the  male  and  female  emetgence  is at the same time in a 
mating disrupted treatment In the non MD Mocks, the male emergence appears to be early. 
Have  you  seen this? 
5) The mating disrupted treatments  seem to have  the  same % mated as the non MD blocks. 

DA  Lure  Data Analysis for  the PMA data - Carolyn  Pickel 



APPENDIX B 

WALNUT PMA 2001 PROTOCOLS FOR CODLING MOTH, WALNUT 
BLIGHT, WALNUT HUSK FLY, APHIDS, AND MITES. 



Walnut PMA 2000 
Codling Moth  Protocol 

5/23/01 
Carolyn  Pickel,  Walt  Bentley,  Bill  Olson  and  Steve  Welter 

Description: 

35 feet tall 
Vina  or  Ashley variety 
Treatments minimum size of 5 acres except untreated  control 
Untreated control should be at least % acre 

Treatments : 

Grower Standard (Sample at harvest  only) 
Untreated control 
Isomate  C+ only 
Isomate  C+ + Trichogramma (4 weekly applications for 3rd generations) 
Isomate C+ + 2 Confirm sprays at 1B and 2A (Low population)  or 
Isomate  C+ + 2 Lorsban sprays at 1B  and 2A flight (High population) 
Consep sprayable + 2 Confirm sprays at 1B and 2A (Low population) 
Consep sprayable + 2 Lorsban  sprays at 1B and  2A  flight (High population) 
ConfirdLorsban only - sprayed  on  same schedule 

Standard Monitoring: 

Trece Delta traps 
L2 lures for 1X monitoring - change every 8 weeks 
Consep  Biolure for 1 OX monitoring  -change  every 4 weeks 
DA lure - change every 8 weeks 
Check traps every 2 days to determine biofix 
Check traps weekly after biofix 
In PMA treatments using  Pheromone combinations (one ser of traps per treatment): 

lx LOW  in canopy 
1 Ox HIGH in canopy 
DA Lure Wgh in canopy 

lx LOW and HIGH in canopy. 
DA lure High in canopy 

Untreated control and Conf idorsban  only: 

Nut  Drop: 
This is to evaluate control of  the first generation  of codling moth  from the overwintered gneration 
or first flight. Begin to monitor dropped walnuts when there are  walnuts on orchard floor, 
approximately end of  May to end of June. Mark 5 trees  on  the middle row in the middle of the 
block.  Choose every 3'd tree. These trees will be  used for canopy counts and harvest samples. 
Collect all the nuts dropped under each tree weekly and examine them for codling moth damage. 
Record the number of codling moth  by tree each week. (Do not count the total number of nuts 
that drop  per tree just those damaged  by Codling moth.) At the end of the drop  record the number 



of CM infested  dropped nuts per TREE by treatment. This can  be confirmed in cool years when 
codling  moth attacked nuts do not drop with a canopy count that can be done at the end of first 
flight. 

Recording  Canopy Count Damage: 
Use the trees marked for nut drop. A 100  walnut  sample should be taken, 50 walnuts high and 50 
walnuts low in canopy using the same nut drop sample trees. Record percent damage in husks 
and meats separately. Canopy  Counts (Znd and 3'd generations) are conducted at the  end of each 
generation,  1060  DD to 1200 DD  depending  on generation. 

Harvest Sample: 

Collect 100 nuts at random from  marked  trees in each treatment after the tree has  been shaken. 
Record codling moth damage by  husk  and meats. 



Walnut PMA 2000 
Blight  Protocol 

5/23/01 
Bill Olson  and  Rick  Buchner 

Dormant  Bud Samdes 
The 7 PMA  sites should be sent in to Dr. Lindow. The Sacramento Valley (3); Northern San 
Joaquin Valley(2), and the Southern San Joaquin Valley(2). 
If you send samples in you  are  obligated  to  get a blight reading in late  May  or  early  June 
(see protocol below). 

Collection  of buds: (January or February): 
Send in a TOTAL of 100 buds from each site. 
Notify Dr. Lindow  BEFORE  sending  bud samples. His e-mail is: 

icc1abi:ij)socratcs. bcrkclcv.cdu. 

Eradicant  Trial 
RNA and Breakthru is  the  same material and either may  be used. 

Treatments : 
Grower standard (any size) 
Bud-break only is optional  (up to 2 acres) 
Bud break + grower standard (up to 2 acres) 
Bud-break + model 
Model only 
Check - if  possible, 10 trees 

Rate  of Application 
For  the  bud break spray, the rate is 0.5% by volume (ex. 640d100). The bud break spray is one 
of two options. One option is RNA or  Breakthru + copper/Manex. The second  option is RNA or 
Breakthru + copper alone if Manex is not allowed. 

TAGGING  NUTS IN THE WALNUT PMA BLIGHT CHECK PLOT 

1. Use  red tags (easy to find in tree) 
2. Number tags 1 through 50 - both sides of tag 
3. Hang tags over paired flowers using half hitch. Thus you  have 100 flowers tagged. You can 
do this all  on one check tree or several. Hang trees above  influence of any sprinkler irrigation. 
You  will  need a short ladder to hang trees and read  results. 
4. Monitor tags once a week through the week of June 10. 
5 ,  Record clean flowers-nuts  (C);  Blighted  flowers-nuts (B); and missing flowers-nuts ((g)  (for 
gone)). Thus on  your data sheet for each  weeks date and each tag you  would  have data like CC, 
BC,  Bg,  BB, gg etc indicating if the two flowers-nutdtag were  blighted, clean, or missing. Any 
"shadow appearance" on the flower-nut might be the first sign of blight so record  it as a B. If  it 
doesn't materialize over the next 2-3 readings then it was  clean  (C) and you can go back  and 
adjust your earlier recordmg. On the other hand if you  record it as B and in the next week  or so it 
becomes  more obvious that it is blight or  is  gone, the early B recording was most likely correct. 
It is important to record blight (B) as soon as it is present. That's the whole point of this exercise, 
i.e. to identify the earliest possible indication of blight 



6. For ths  project I would  make  weekly  recordings  through the week of June 10. 
7. After  the final reading  calculate the % of  blighted  flowers-nuts that was  present  each  week  by 
dividing the number of blighted  flowers-nuts  present  each  week  by the total flowers-nuts 
available for that week. The total flowers-nuts  available  will start out as 100 but will be less as 
tlme  goes on. 

Blight Evaluation: 
Take walnut counts from late  May to early  June before nuts start dropping, this can coincide with 
the first canopy count. Look at 100 nuts  per tree on 10 trees per treatment (1000 
walnuts/treatment).  Any  incidence  of  blight, no matter  how  small, is recorded as having blight. 
Record data and provide a copy to Bill  Olson. 

If you  accept  Breakthru or RNA then  you  are  obligated  to get a blight  reading in late  May 
or early June. 

NOTE: 
Each indwidual Farm Advisor is responsible for filing  appropriate  paperwork  for  application of 
material  and submitting own plot map. RNA may  have  a  new  label by bud break. If they do, 
then no experimental use permit  will  be  needed.  Bill  Olson  will see that you each get two gallons 
of either RNA or Breakthru.  Let  Bill  Olson  know  if  you  want to participate  in the Eradicant Trial 
so he can line up product. 



Walnut PMA 
Walnut  Husk Fly Protocol 

5/01 
Nicole Darby,  Carolyn Pickel and  Bill  Olson 

Trap Placement  and Baited: 

0 Traps should  only be monitored in orchards  with potential populations that may cause 

0 One trap in the following treatments 
damage 

o Isomate 
o sprayable 
o ConfidLorsban 
o untreated check 

0 Traps out  in  mid to late June unless it is known if populations emerge earlier. 
0 Traps hung high in tree canopy of the north side. 
0 Traps baited with vials of  ammonium carbonate. Ammonium carbonate to be  changed  once 

every 3 weeks  or as necessary. Heat  and  summer  rains  my deplete ammonium carbonate in 
the vials. 

0 Change  yellow trap as needed. 

Monitoring: 

Check  weekly. 
Take flies off traps weekly and determine gender. 
Record  when finding gravid females and notify Area Advisor and Farm Advisor 

It  is  usually easier to take flies back to laboratory to determine gender and if females are gravid. 
Using card stock or manilla folders cut in half, line edges with double-sided tape. Place Saran 
wrap  or  Glad  wrap  on top so that it covers the entire folder and sticks to  the  tape. Label headings 
appropriately. 

Determining Gender of W H F :  
With a pointer, take flies off trap, place on folder, and  cover with wrap. Under a microscope,  the 
male flies will  have  black legs (first segment of leg) and a rounded-abdomen. The females will 
have all yellow  or  brown legs and a pointed abdomen. 

Determining  Gravid  Female W: 
At the same time as determining the gender of flies also check for gravid females. When a 
female is determined, take a pointed object and  press on the abdomen. If small, white,  oval 
shapes are found, then she  is gravid. These structures may resemble grains of rice. As the season 
progresses, this process  will  become easier. The females will  have  large abdomens and  appear 
bloated. 

Treatment: 

Spray 7 days after gravid females are found with Malathion at the highest rate and bait. 



Walnut PMA 2000 
Aphid Monitoring  Protocol 

Draft  5/17/01 
Bill Olson,  Carolyn  Pickel  and  Walt  Bentley 

Treatments  Sampled 
o Isomate 
o sprayable 
o confhdlorsban 
o grower standard 
o untreated check 

Sampling  Procedures 
Begin sampling in May 
Sample at head height or the lowest part of the canopy you can reach 
Take a random sample every two weeks until population increases  and then weekly. 
Sample 5 leaflets (take a sub-terminal leaflet from mature leaflets  behind nuts) from 10 trees for a 
total of 50 leaflets from  each treatment 
Record  numbers of walnut  aphids  and  mummies from the lower side of leaflets 

Walnut  Aphid  Threshold 
If the average number of healthy aphids found  on the underside of sub-terminal leaflets of is  over 
15 per leaflet, then consider treatment for walnut aphid. Check to see if parasites are keeping 
pace with the walnut aphid  before calling for a treatment. If there is 1 mummy per 10  aphids then 
sample again before treated to see if number of mummies is increasing. 

Dusky-veined  Aphid 

Sample upper side of leaf along the mid-vein 
Use the same leaflet used for walnut  aphid 
Record PRESENCE/ABSENCE of Dusky Vein Aphid 

Dusky-veined ADhid Threshold 
If  10%  or  more  of the leaflets have aphid colonies, then a treatment should  be considered for that 
block. Treatment is  not  recommended  in  blocks that do  no reach this threshold. 

Few mummies  will  be  present  with DVA. However, predators can keep  DVA below threshold. 
Be sure DVA predators are not controlling DVA before calling for a treatment. 

Control Measures 
In PMA treatment blocks apply June to August at rate of 4 gallons of oil at 200-400 galiacre. 
Discuss control with management team because oil can interfer with codling moth efficacy. 



Walnut  PMA 2000 
Mite Monitoring  Protocol 

Draft 5//01 
Bill Olson,  Carolyn Pickel and Walt Bentley 

Treatments SarnDled 
o Isomate 
o sprayable 
o confintdlorsban 
o grower standard 
o untreated check 

Pacific  Mite and Two-spotted Mite - Webspinning  Mites 

is made. Samples taken biweekly after treatment decision. 

when populations are high. 

Begin looking in June or early July and continue once per week until treatment decision 

Colonies  will  be  seen  on  underside of leaflets but may also be found on upper surface 

MONITORING (2 Methods) 
Determining Mite Populations by Examining TREES 

leafs. 

block in “hot spots”. Colonies  usually begin in the upper southeast quadrant of trees but look at 
the entire tree. 

Examine leaves  from these brownhronze clusters AFTER evidence of mite (Le. 
brownhronze clusters) populations are suspected. 

Pick  infested leaflets high in the canopy and check for the presence of predators. If 
brown clusters of leaves confirmed as mite  damage  are present on 10% of the trees and no 
predators are present, then treat the orchard  for mites. 

Check all trees in hotspots  such as edges  of orchard, near roads,  and dust, not individual 

Sample 10 TREES for brown-clusters  suggesting  mite-damaged  leaves  per treatment 

Determining Mite Populations bv Examining  LEAVES 
Sample 5 leaflets at random  from 10 trees examined for tree method  in each treatment 
Record presence of webspinning mites. 
Record presence of predator mites  and six spotted thrips 

Monitoring for Predators To Determine Treatments 

have  mites, then natural enemies  will  probably control the population. Monitor again in 3 or 4 
days to determine if the webspinning  mite  population  is building or declining. If  weather  is 
warm, monitor in 3 days, the pest mites  may  build up faster than the predator populations. If 
mites  do  not  build  up  in walnuts by  mid-August,  then a treatment may not be warranted. 

If predaceous mites  or sixspotted thrips, are present on at least half of the leaflets that 

Thresholds 

. If op/pyrethorid will  be  applied and no predators present spray at 10% infested leaflets 

If op/pyrethroid will be applied and predators present on 10% infested leaflets spray at 
20% infested leaflets. 



0 If no op/pyrethroid will  be  applied  and  no predators present spray at 30 - 40 % infested 
leaflets 

0 If no op/pyrethroid will  be applied and predators are present at 20 - 25% spray at 40 - 
50% infested leaflets 

Walnut European Red Mite 
Follow same protocol as for webspinning mites. 
Record ERM presence/absence. 
Avoid treating low to moderate populations of  European  red  mites because they can  be 

important in maintaining predators. 



APPENDIX C 

WALNUT  PMA FIELD MEETING ANNOUNCEMENTS FROM MARCH 23, 
MAY 31, SEPTEMBER 10, AND NOVEMBER 8,2001. 
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%Topics i and Speakers 

Join Community Alliance tw'tb Family Farmers for a 

codlins M o t h  s m osiurn 
A ~ O C U S  on Reduced R ~ S  f P  practices for 
Controlling codling Moth in Walnuts 

Friday, March 23,2001 
8:30-12:30 p.m. 
Sierra Orchards 
9264 Boyce Road, Winters 

An Overview of Reduced Risk Practices for Controlling Codling Moth 
Carolyn Pickel, Area IPM Specialist 
Pheromone.~Wdtiug Disruption in Walnuts 
Steve WeltPC Emornologist, UC B e r k e f q  
Aerial Trichogramma Releases 
Russ Stocker, Arena Pest Management 
Panel Discussion: Experiences with Reduced Risk Practices FOP mure itzformation 
The Importance of Monitoring in a Reduced Risk System Call Molly Johnson, 
Carolyn Pickel, Area IPM Specialist (S30) 756-851 8 ex$. 30 

This event is co-sponsored by the Walnut Pest Management Ailiance & findcd by EQlP. 



UNIVERSITY OF CALIFORNIA 

142A GARDEN HIGHWAY, YUBA CITY CA 95991 
TEL. (530)  822-7515 4 FAX (530)  673-5368 

COOP%RATIVE  EXTENSION + SUTTER & YUBA COUNTIES 

ORCHARD NOTES 
MAY 2001 

WALNUT PEST MANAGEMENT ALLIANCE COVER CROP FIELD DAY 
THURSDAY, MAY 31,2001,10:00 AM -NOON 

DESERET FARMS, YUBA COUNTY 

TOPICS AND  SPEAKERS: 

UPDATE ON PEST MANAGEMENT ALLIANCE PROJECTS 
BOB ELLIOTT, DEPARTMENT OF PESTICIDE REGULATION 

s WALNUT PMA COVER CROP TRIAL RESULTS 
JANlNE HASEY, sUTTER/yUBA  COUNTIES FARM ADVISOR 

GROWER EXPERIENCE WITH A PLANTED COVER CROP 
MIKE 8ENNE77,  WALNUT GROWER 

. COVER CROP BENEFITS AND PROPER IRRIGATION  SCHEDULING TO  IMPROVE EFFICIENCY AND SAVE MONEY 
AND  POWER 

TERRY  PRICHARD, UCCE IRRIGATION SPECIALIST 

s IMPACT  OF A COVER CROP ON REDUCING SPRAY RUNOFF 
BILL KRUEGER, GLENN COUNTY  FARM  ADVISOR 

e XANTHOCAST - A PREDICTIVE MODEL FOR WALNUT BLIGHT 
CARLA THOMAS, PLANT PATHOLOGISZ FIELDWISE 

w UPDATE ON THE WALNUT PMA WEB  SITE 
WILL  STOCKWIN, CAFF MEDIA COORDINATOR 

REQUESTED 
(INCLUDES % HOUR OF LAWS) 



Walnut Growers Field Meeting 

Monday, September 10,200 1 
10 a.m. - 12 noon 

Chiappe Farms, Farmington, CA 

Alternative Strategies for Codling Moth Control 
. ~. . . .  



University of California Cooperative Extension Butte County 

Walnut Notes 
October 2,2001 Prepared By: 

Bill OIson, Fern Advisor 

IN THIS ISSUE' 

Walnut Codling Moth FieM Meeting 

When: November 8,2001,9:30 a.m. 

Where: Deseret Farms, Chico  Ranch - Very  End of Wilson Landing Road, Chico 

Agenda: 

Overview of the Walnut Pest Management Alliance Project 

Why Consider Alternative Pest Control Measures? 

Results fi-om 2001 Codling Moth Trial 

Codling Moth Monitoring Techniques 

A Lure to Attract Female Codling Moths? 

Mating Disruption Methods & Applications 

Walnut  Pest Management Alliance 

Bob Elliott, Associate Environmental Research Scientist, DPR 

Bob Voorhees, Supervising Agricultural Biologist 

Carolyn Pickel, UC IPM Advisor 

Doug Light USDA Research Entomologist 

University of California Cooperative  Extension Bill Olson, UC Farm Advisor 

Sponsored by: 

Pheromone Ties 
Carolyn Pickel, Bill Olson 

Aerial Application of Pheromone 
Kuss Stocker, Arena Pest Management 

Sprayable  Pheromone & Puffers 
Justin Hill, Consep Technical Sales Representative 

2.5 Hours of Continuing Education Credit Requested 

227F ?el Or0  Ave. ?# B, Oroville.  CA 95965  (530)538-7201  FAX(530)5387140 Email  cebuttebucdavis.edu Web Page cebutte,ucdavis.edu 

University of California, and the United  States Department of Agriculture,  Cooperating  with Butte County 
Todimpyl inlormatim trade n a m  d woducls haw been uaed. No e n d o m m e n l  ofmed oroducts is intended nor is criticism implied d W i s r  pmduaS Mch are no1 menU oned... 

Inquiries regarding the University's  nondiscrimination  policies may be directed to the  Affirmative  Action/Staff Personnel Services  Director,  University of 
California,  Agriculture and Natural Resources, 11 11 Franklin. @ Floor,  Oakland, CA 94607-5200  (510)987-0096. 

http://cebuttebucdavis.edu
http://cebutte,ucdavis.edu


APPENDIX D 

WALNUT PMA COVER  CROP HAND OUT. 



COVER CROPPING IN WALNUT  ORCHARDS 

Terry  Prichard,  Water  Management  Specialist  UC Davis 
Janine  Hasey,  Farm  Advisor, UC Cooperative  Extension  Sutter  Yuba  County 

Once harvest season is completed, there is a short window  of time to plant cover crops. Plans  should be 
made  now so that seed  and  equipment is available to beat significant  ramfall  and leaf drop. 

What is a  cover  crop? 

A cover  crop  is a non-economic  crop grown in the middles  between  orchard  rows  with sprayed strips. 
Cover  crops  can  be annuals, which  germinate  and  die in  one  season,  or perennials that live for more  than 
one  year.  Both legumes  and grasses are available as an  annuals or perennials  depending species. 
Additionally,  both  winter  and  summer  weeds can  be allowed to grow and managed  like a cover crop. 

Why do growers  use  cover  crops? 

The  appropriate  use of cover  crops can result in substantial benefits to  the cultivated walnut  crop  itself 
and/or  can  cause potential problems.  One  hopes  the benefits out weigh the problems. Since  both  the 
benefits and problems can be site and  management specific it is  good  to  review them before planting. 

The  most  universal  reason  for  using  cover  crops  is to reduce soil erosion. The  established  plant  roots 
hold the soil against the forces of  moving water. Established  cover  crops  have been  shown quite  effective 
in controlling erosion on slopes as well  as  river  bottom soils during flooding. 

Biomass production or the production  of  plant tissue both  above  and belowground can  be  beneficial  in 
both a nutrient  and soil quality  perspective. A good  stand of planted annual cover  crop can produce 5000 
pounds  per  planted acre of aboveground  dry  matter per season. Add to that the root mass,  and the total 
biomass can be near 7500 pounds/planted acres. 

In terms of nutrients, cover  crops  extract left over  nitrogen from the orchard; take up mineralized 
nitrogen  from organic matter  and  in the case of legumes  (such as clovers  and vetch) extract nitrogen  from 
the  atmosphere.  Legumes  generally  produce twice the nitrogen per pound  of  dry (3%) matter than grasses 
(1.5%). Therefore a 5000-pounds/acre dry matter cover crop can produce up to 75 - 150  pounds  of 
nitrogen  depending on the species mix. In order to utilize all this nitrogen, the cover must  be  incorporated 
into  the soil usually by disking. In contrast,  mowing  the  cover  along  with subsequent irrigation will  cause 
some  (a lot) of the nitrogen to be lost to the atmosphere. Cover  crops  which are not incorporated but 
mowed have  not  been  shown to replace the application of fertilizer to meet the nitrogen  requirement. 

Cover  crop  living vegetation and  biomass  derived from cover  crops protect  the  soil  surface from the 
damaging  effects of raindrops  and  equipment. With the  cover  crop  drying  up  soil  by  using  water  during 
the  winter  and covering the surface,  orchard access is enhanced. Ruts  f?om equipment are much  less of a 
problem.  As the biomass  decomposes  into primarily polysaccharides (long chain sugar products),  they 
bind  soil particles together stabilizing the soil  aggregates against the effects of sprinkler and  rain 
droplets  and  other soil compacting/crusting forces. Aggregate  stabilization  along  with the channels 
created  by  roots enhance the soil’s water  infiltration  characteristics. 



By using  moisture  from the soil during the rainy  season,  room for more water to infiltrate the soil  is  made. 
So when a ramfall  event  occurs  more  of the water  infiltrates  rather than becoming  run off which can 
reduce off-site  movement  of  pesticides. 

Cover  crops  can reduce  undesirable  weed  species. In the walnut  pest  management  alliance(WPMA) 
plots,  the  cover  crop established well  and  reached  maturity at both  sites,  allowing for reseeding. The 
number  of  winter  weed species and their dry  weight  were significantly decreased in the cover crop  plot 
versus the resident vegetation plot. Although the occurrence of spring or summer  weeds  overall  was  not 
significantly hfferent between the plots,  certain  weeds  such as burr buttercup were  dramatically  reduced 
where there was a cover crop. Other  species such as hairy fleabane were  found at low  levels  only in the 
unseeded  plots  and  not  found in the cover  crop  blocks. 

Potential  Problems 

As with  any cultural practice, there are  drawbacks to the use of cover crops. The  biggest  is the use of 
water. Nearly 300 pounds (36 gal)  of  water  is  required to produce one pound of aboveground dry matter. 
Using  this conversion a 5000-poundslacre  cover  crop would consume about 6.5 inches of water (180,000 
gal). In areas,  which receive high rainfall, the cover’s  use is not  usually a determent  to the eventual 
volume of water  stored in the root  zone.  However, in areas of lower  winter  ramf+all,  the  cover  can  use a 
portion of the moisture  normally  stored in the root zone for later use  by the orchard.  Hence,  more  water 
must  be  pumped to meet the orchard’s  seasonal  water  requirement.  Perennial cover crops,  which  grow 
year  round,  compete successfully with the orchard  for  water.  Studies in a mature almond  orchard  indicate 
a 10-30% increase in orchard  water  use  when a perennial  clover  was present when  compared to bare  soil. 

Lower  spring temperatures on cover  cropped  orchards  may  increase the risk  of frost, especially  with 
early varieties. A dense cover crop  will  reduce the temperature at the surface level in comparison with 
bare  ground.  Close  mowing  of the cover  before  the frost hazard  will  reduce the possibility of damage 
from  radlation type frosts. 

Cover  crop  biomass production and  orchard  sanitation practices used to control  navel  orangeworm 
(NOW) can be in conflict. Orchard  sanitation is the most important element in a NOW control 
program. It requires the mower  to be adjusted  low  enough to shred the nuts  before insect emergence. 
This practice  can decrease biomass  production  and be detrimental to some species. 

Another  problem that may result  from  cover  cropping  is the buildup of pocket  gophers  and  voles. 
Gophers are particularly attracted to annual  and  perennial clovers. 

Winter  annuals that die off in  early  summer  can  be  allowed to stand  and compete (for light) with 
germinating  summer  weeds  or  be  mowed.  Repeated  mowing  helps  decompose the cover  crop  residue. 
Legume  residue  decomposes  very fast where as grasses are slower. Full  coverage irrigation systems 
(flood  and  sprinkler) speeds decomposition  whereas  microirrigation  (drip  and  microsprinklers) leave 
more  residues in the non-wetted areas. This cover crop trash  can  cause a slower  harvest and  in  wet 
years, can increase the incidence of mold  if  nuts are left on  the ground. 

Choosinp a Species 

When  choosing a cover crop species or mix  of  species,  growers  should first determine the benefits  desired 
and  potential  drawbacks  addressed in this article in conjunction  with specific orchard conditions,  cultural 
practices,  and  lastly, costs. Table 1 contains a number of popular species, growth habits,  physiology  and 
common  seeding rates. 
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There  is  no doubt the use of cover  crops  results  in increased costs. Annual  and perennial cover crops 
require  seedbed preparation, planting,  and further attention to controlling potential drawbacks. Annual 
crops,  which are good re-seeders  and are not mowed  or  disked  until  seed maturity has been  reached,  may 
last for 2 - 4 years. Seed costs alone  can  range from $15 - $50/acre with $35 being typical. Add soil 
preparation  and planting costs and  the cost is typically $45 - $65/acre. If  using a reseeding annual  or 
perennial the one time costs can be average over the time of the crop (average 3 years) to get an annual 
cost.  Don’t forget to consider additional rodent control and water in the yearly costs. 

Getting  Started 

Cover  crops  in  walnut are most  successful  when planted soon after  harvest, before leaves fall and  when 
rainfall  or irrigation water is  available to provide for germination and good seedling growth. Covers  can 
be broadcast into lightly worked  orchard  middles followed by a springtooth harrow. Broadcasting 
lightweight non-aerodynamic grass seed can lead to uneven distribution. Coated legume seeds broadcast 
well.  Brillion type seeders work  well with legumes and some grasses but can  plug easily with some multi 
species mixes. Seed dnlls can  be  adapted for most of species but can also have difficulties with  multi 
species  mixes.  No-till  drills  which drill directly into the orchard floor with out any other seedbed 
preparation are faster and usually  cheaper than the methods requiring soil preparation and seed  covering 
practices. Be sure to consult your  seed dealer as to their experiences  with seed and seeder experiences. 

Additional Sources of Information: 

Covercropsfor  Agriculture, University of California DANR Publication 2 147 1 
Cover Cruppping in  Vineyards, University of California DANR Publication 3 3 3 8 
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Table 1. Selected  Characteristics o f o v e r  C: 
P 

Tolerates 

Period  Mowing in 
Maximum Flowering  Maturity  Close Reliably  Seeding 

Self-  Rate Comments 
Reseeding  (lbs/ac) 

Jommon 
name Growth Height Period 

Habit (inches) Winter 
WINTER ANNUALS Legumes 

Bur medic 
(burclover) 

Field pea 

Clovers 
Berseem 

Crimson 
Rose 

Subterranean 

Vetches 
Bell (fava) 
bean 
Conunon 

Hairy 

Lana’ 
woolypod 

Purple 

Prostrate 
to erect 

Viny 

Erect 

Erect 
Semi 
erect 
Prostrate 
to semi 
erect 

Erect 

viny 

viny 

Viny 

viny 

Nonlegumes - Grasses 
Annual Erect 
ryegrass 

Soft chess Semi 
(‘Blando’ erect 
brome) 
Foxtail fescue  Erect 
(’Zorro’) 

Cereals 
Barley  Erect 

Cereal rye Erect 

nqt Erect 

6-15 

18-30 

18-30 

12-20 
8-15 

6-15 

36-84 

18-24 

18-24 

18-24 

18-24 

36-60 

12-30 

12-24 

24-36 

36-72 

24-60 

Feb-Apr 

Mar-May 

May-Jun 

Apr-May 
Mar-Apr 

Mar-May 

Mar-May 

Apr-May 

Apr-May 

Mar-May 

Apr-May 

Apr-May 

Mar-Apr 

Mar-Apr 

Apr-May 

Apr-May 

Apr-May 

Apr-May 

May-Jun 

Jun-Jul 

May-Jun 
May-Jun 

Apr-Jun 

May-Jun 

May-Jun 

May-Jun 

Apr-Jun 

May-Jun 

Jun-Sep 

Apr-May 

APr 

May-Jun 

May-Jun 

May-Jun 

Yes 

No 

Yes 

Yes 
Yes 

Yes 

No 

High 

High 

High 

High 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

No 

Yes 
Usually 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

15-20 

70-120 

15-20 

20-25 
15-20 

20-25 

120-150 

40-80 

35-50 

40-60 

40-60 

20-35 

12-15 

8-12 

80-120 

60-120 

100-120 

Neutral to alkaline 
soils; ’Santiago’ has no 
burs 
‘Magnus’ & ‘Miranda’ 
are especially vigorous 

Needs multiple 
cuttings for best results 
Fast winter growth 
‘Hykon’ is  an early & 
well-adapted variety 
Many varieties bury 
seedhead; most  prefer 
neutral to acid soils; 
‘Koala’ & ‘Clare’ 
tolerate alkalinity 

Host for bean aphid 

Winter hardy; has 
extrafloral nectanes 
Very winter hardy; 
adapted to  sandy soils 
Produces some  hard 
seed; popular in 
California 
Least winter hardy 
vetch; popular in 
California 

Rapid growth; h g h  
biomass; late maturity 
may lead to 
competition with  trees 
& vines 
Reliable; reseeds well; 
good for erosion 
control, grazing 
Tolerates poor soils; 
good for erosion 
control 

Heat,  drought, & 
salinity tolerant 
‘Merced’ is drought 
tolerant; many 
varieties tolerate 
waterlogged soils 
Relatively  drought 
intolerant; tolerates 
wet soils 
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.. 
Maximum Flowering  Maturity Close Common Growth Height 

Reliably  Seeding 

Period  Period Mowing in Self- Rate Comments 
Habit (inches) Reseeding (lbs/ac) name 

Winter 
hers 

.,lustardS Erect 24-72  Mar-May  Apr-Jun 

Tansy phacelia Semi 12-36  Mar-May  May-Jun 
erect 

Lerumes  PERENNIALS 
Birdsfoot Semi 12-24  Jun-Sep  Jul-Oct 
trefoil erect 
Strawberry Prostrate 8-12 Mdy - Jun J u ~ -  Jul 
clover 
Whrte clover Prostrate 8-12  May-Jul Jul-Aug 

Nonlemmes 
Perennial Semi 

No Yes 10-15 Rapid growth; may 
host brassica crop 
pathogens 

residues decompose 
readily 

No Yes  10-15  Grows rapidly; 

Yes No 10- 15  Slow establishment 

Yes  Yes 10- 15 Vigorous; invasive; 

Yes  Yes 10-1 5 Vigorous; invasive; 
heat 8z drought tolerant 

shade tolerant 

8-3 6 May-Sep  Jun-Oct  Yes Yes  25-35  Vigorous;  competitive 
ryegrass 

Lemmes 
Cowpea 
(blackeyed 

Hemp 
sesbania 
Hyacinth  bean 
"?blab) 

h e m p  

pea) 

erect to 
erect 

SUMMER ANNUALS 
Time of First  Flowering pays  After Seed) 

Erect, 18-36  40-80 
viny 

Erect 48-120  60-85 

viny 18-36 60-85 

Erect 48-120 60-85 

Nonlemmes 
Buckwheat Erect 12-24 25-30 

35-40  Performs  well  with 
minimal irrigation; 
may attract lygus bugs 

20-25  Drought  intolerant: 
may attract bean  aphid 

40-45 Performs  very  well 
with  minimal irrigation 

20-25  Drought tolerant; rapid 
growth 

20-30  Drought  intolerant; 
flowers attract 
beneficial insects, as 
well as lygus  bugs 

Sorghum & Erect  36-120 60-80 25-35  Rapid growth; 
sudangrass  performs  well with 

minimum irrigation 

NOTES: 
Optimum  seeding rates may vary based on local conditions and planting  dates.  Check with seed  supplier for the most appropriate 
rates. 
Listed  rates  are for monocultures  only.  Use  reduced  rates for species  mixtures. 
*Some  characteristics  listed  apply to the most  common  varieties  used in California. Characteristics may vary greatly  by location. 
Source:  Ingles, C et. al., Selecting the right  cover  crop  gives  multiple  benefits California Agncdture Sept-Oct  1994 

5 



APPENDIX E 

WALNUT  PMA  WEB SITE. 



Will Stockwin (530)  756-8518, ext 22 
P.O. Box 363, Davis, CA 95617 
will@caff.org 

C O M M U N I T Y  A L L I A N C E  
W I T H  F A M I L Y  F A R M E R S  

Walnut PMA Web site 

http://www.walnut.org 

Go to Walnut Site  Index box in top right  corner, click 
on  scroll  arrow and select Related  Sites  and  Resources. 

http://www.walnut.or/related.html 

- _  - - . .. . . . >- Nut.Sites .. . 

International Nut Council  (INC) 
Northern  Nut Growers Web site 
USDA Agriculutral Atlas 
NASS Ag  Statistics 
Statistics 
DFAof California 

> Walnut Pest  Management  Alliance 

Walnut  Pest Management  Alliance 
> News and information - 5/31 meeting flyer 
> Background - Walnut PMA Poster information 
> Research - PMA Project 2000 final report (contacts) , 

Contact information - not live  (see  Research) 
Related sites - not live 

mailto:will@caff.org
http://www.walnut.org
http://www.walnut.or/related.html


APPENDIX F 

CALIFORNIA  WALNUT  COMMISSION  NEWSLETTERS:  WINTER 

NOVEMBER, 2001. 
REPORT-FEBRUARY, SUMMER  REPORT-JUNE,  FALL REPORT- 
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